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1.0 Abstract

The U.S. Geological Survey (USG®heasants Forever, Mandeville Island duck club, and the
California Department of Fish and Wildlife (CDF\Warticipated in a pilot study to monitor
populations of ringnecked pheasansing radietelemetryin the Sacrament&alley and the
Sacramenté@gan Joaquin RiveDelta. Wild pheasant populations were monitored across four
different study sitesyolo Bypass Wildlife Area, Gray Lodge Wildlife Area, Roosevelt Ranch
duck club, ad Mandeville Island duck club. In 2013 ar@il2, we radieor GPSmarked @
pheasant hens between the four study sites. dddiection focusegbrimarily oninvestigating
habitat selection, food availability, predator composition, estomatingoopulation vital rates.

We plan tocarry out a compreainsive study ofheseand othepopulationsm order tamprove

our understanding of pheasant population dynamics and idéattfyrsthat contributeo

pheasant declisen California. The purpose of the study will be to provide agencies and private
landowners with a framework for decision support tools to manage pheasant populations in the

Central Valley. The data presented here represents a summary of a pilot stadgwddde
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interpreted with caution dabese findings are preliminaryufher data are required to draw

conclusions regarding pheasant population dynamittse Central Valley.

2.0 Background

The ringnecked pheasaf®hasianus colchicudjereafter, pheasgnt i s one of Cal
prized game birds, but hunters andvest numbers have declined steadily since theIikDs

based on annual game take surv&§BFW 2014. Established pheasant populati@ms

primarily of a stock originally introduced from China, dmetause atheir economic and
recreational value, wilgheasanpopulations in California have been maintained since the 1890s
(Hart 1990). The Sacramento Valley refuges and wildlife asgasally producedome of the
highest numbersf harvested pheasants in California, but avelegeestn this area has
decreased significantince the late 1990€DFW 2014.

Anthropogenic land use alterations and evolving cropland management practices in the
Central Valleyresulting in reduced wintering and nesting cowaaty be contributing factors to
pheasant decline within the study siteat¥ of the rice fields in the Sacramento Valley are
disked or flooded during the winter (Hdhd others 1999), and the consistent increase in rice
cultivation since the 1980s hasnoe at the expense of fallowed fields and grain crops such as
barley and winter whedquUSDA 2014a)hatprovide potential cover for pheasants the Delta,
wetland habitat and cereal grain crop cultivation has also been reduced (USDA 2014ajs whic
thought to reduce the amouoit potential nestingrad brood rearing habitat in tmegion.
Furthermore, mosquito abatement practices, predators, disease, weather, and farmed pheasant
introductions may also be factors influencing pheasant population dynantihesCentral

Valley. Demographic information opopulation vital ratege.g., individual, nest, and brood
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survival) of pheasant populatiorsdackingin the Central Valleyand such informatiowould

substantially benefit our understanding of factors itifatence local population trends.

The US. GeologicalSurvey(USGS) Pheasants Forevemd the @lifornia Department
of Fish andwildlife, as well as private landowners, collaborated @@ studyto monitor
pheasant populations in the Central \alté California. The purpose of this study wasdd.
First, we sought to develop effective field madblogy that will be conducive to-depth
comprehensive population dynamics study. Seconabtagned preliminary estimation of
population vital rateacross different life phases as a baseline for an integrated population
model. Third, we obtained high resolution movement data and identified factors that influence
resource selection across different life phases. Lastlynwvestigate potentiallimiting factors
to pheasant populationgscluding information on the predator communépd how these factors
influencedemographic rate®ur primaryobjectivewasto provide an initial framework that
clearly identifiedfactors contributing to pheasatécline in the Central Vallelyy monitoring
seasonal movements, estimating vital rates, and measuring changes in habitat.SEhstion
information will be used to develop decision support tools to help guide pheasant management
practices by wildlife antend managers and other land stewards.

This annuabtlata summaryepresentshefirst year ofthis pilotstudy. Theefindings are
to be interpreted with caution and should be considemgdas préminary. The sample sizes are
limited. Conclusiverelationships regarding demographics and factors that infuétel rates
canbe estimated after a minimum of three years of data collection. These preliminary findings

should be used only to mibor the progress of this stughyoject.



3.0 Study Area

Thestudy area is located within the Central Valley, and includes the Sacramento Valley and
Sacramentéan Joaquin River Delta regions of Califorrliree study sites, Gray Lodge
Wildlife Area(GLWA), Yolo Bypass Wdlife Area(YBWA), and Roosevelt Ranch,atocated
in the Sacramento Valley regiohhe GLWA:Iis locatedapproximately 11 knsouthwest of
Gridley, CA, and is just north of the Sutter Butfése YBWA is located between West
Sacramento and Davis, CAdjacent to th&Sacramento deepater shipping channel. The
RoosevelRanch duck club icated near the town of Zamaxad is16 kmnorth of Woodland,
CA. Lastly, Mandeville Island duck club is located in the Sacram8atoJoaquin River Delta
region and ispproximately 24 knmorthwes of Stockton, CA

The four study sitewill provide bah a sufficient samplsizeof pheasarstfor
monitoring, as well as an adequate distributf birds breeding in different parts of the Central
Valley. Pheasartiabitatat all study sitegh the study arearetypical of managewetland
riparian and upland habitagsirrounded by row crops, rice, and hayfiaided by pheasamnt
throughout Northern Californidviajor cover typeswithin upland communitiesonsist ofwhite
sweet clove(Melilotus albu3, commonsunflower(Helianthus annuys gumweedGrindelia
camporun), cocklebur(Xanthium strumarium curly dock Rumex crispys and pepperweed
(Lepidium latifolium). Commonherbaceousover types in thevetlandripariancommunities
include tule(Schoenoplectus acutuar. occidertalis), cattail(Typha latifolig, smart weed
(Persicaria punctaty watergrasgEchinochloa crugyalli), and sprangletop.éptochloa
fascicularig. In additionto wetlands and uplandgrassland communitie®ntainprimarily
perennial grassesuch as creeping wild ryElymus triticoidey andannual grasses such as

Italian rye grasg¢Festucaperenni$, and wild oa{Avena fatua All study sites contain upland,



grassland, and wetlafrgparian communities, but species composition varies among sites based
onlocalmanagement. Agricultural practices are similar between b gropsharvestedrary
among sitesSurroundingagricultural practices include the cultivation of rice, wheat, alfalfa,
tomatoes, sunflower, and coMandeville Island duck clubndRoosevelt Ranchreprivate

hunting clubs that primarily manage for pheasant and watertanaly LodgeandYolo Bypass
Wildlife Areas are publicwildlife refuges that manage for multiple game and migratory bird

species.

4.0 Methods

4.1 Capturing and Handling Pheasant

We captured pheasants in the winter and early spring during NoveniMardbof 2013 2014

To avoid disturbing nesting hens, we concluded our trapping efforts when pheasants began to
nest in late March and early ApriWe modified spotlightingtechniquesleveloped for greater
sagegrouse Centrocercus urophasianugapping(Wakkinenand others1992 Giesenand
others,1982 to captureadult pheasan@ night using arATV. We also attempted baitapping
techniquesluring the winterHowever this methodwas considerably less effective than the
spotlighting techniquePheasanta/ere captured at nocturnal roosting locations using spotlights
and nets attached ter8 extension handleAn ATV was used to locateostingbirds, and hens

were preferentially targeted for capture when flusi@aptured henwereoutfitted with battery
powered necklaestyle Very High Frequency (VHF) transmitters (<3% body ma$s].8 kg,
Schroeder and others, 1999; Advanced Telemetry Systems, Isanti, Minnesota) equipped with a
mortality sensor. A subsample giieasantsvereoutfitted with a Global Positioning System

(GPS), Platform Transmitter Terminal (PTT; <3% body mass, Northstar Science and Technology

LLC, King George, VA) and a VHF transmitter. The purpose of the GPS transmitter was to



collect locations remotely and transmisifug PTT) to a central database via satellites. The
purpose of the VHF attachment to the G to relocate the pheasanthe field and retrieve
GPS devices that no longer transmitt€de weights of transmitters with collaring materials were
well underthe recommended values based on pheasant body mass to minimiedgasst
researchemduced stress and mortality.

Capturedoheasargwere weighed and multiple morphetric measurements were taken
including tarsusculmen, and flattened wing co8loodwas extracte from the brachial vein for
disease analyses. Pheasavdse clasdied as juvenile (prdreeding)or adult £1 breeding year)
based orthelength or presence of a bursa of Fabricwiich is measured by inserting a metal
probe into a smabpening just above the cloafianduska 1943)The bursa of Fabricius is only
present in juvenile birds less than one year ldtulvever, the accuracy of measuring the bursa
decreases after January (Woodbamna others2009), sssome pheasants wezgcluded from
this measurement. We will not continue this measurement in upcoming years. Other methods to
age pheasant inclugeeasuring the proximalrimary (first primary), whichis shorter in juvenile
pheasantéWoodburnand others2009).Birds were pocessed within 30 minutes of capture and
released at their capture locatimnminimize stress and disorientation

4.2 Monitoring Pheasant Populations

4.2.1 Radio and GPS Telemetry

We conductedhtensive orthe-groundmonitoring ofpheasaninovemens, survivorship,
and reproduction following releasé marked birdsWe used a threelement Yagi antenrend
portable receivefAdvanced Telemetry Systems Inc., Isanti, Mbltrack radiemarkedhens
We minimized relocation error by ciratig each bird a& radius of 1020 m and therwalked

within 10m ofthe birdd s | oWedhenajpproximatedhe distance and recorded the azimuth



fromt h e o bleocatiov(eco@ed using GPS) to estimate the location coordinates (Universal
Transverse MercatptUTM) of the pheasantOn the approach to obtaining the pheasant location,
we sought to prevertie bird fromflushingor running However,occasionallybirds flushecor
ran,and in these instances we recordedaiat of departureThroughout nesting and brood
rearing, we attentpd to locate hens at least twice per wé&kocation frequency was scaled
down to onedcation per week aftdirood fite wagecordedor each henand then reduced
one locatiorper month durindall (Septemberi November) to monitoseasonal movements and
survivalrates.
4.2.2 Utilization Distributions

We estimated utilization distributions (UOsernohan and others, 200ivhich
interpolate animal space use across unknown areas based on the disaiditi@msity of
known location telemetry data (Worton 1989). These UDs provide useful tools for evaluating
pheasanspace use because they allow for estimation of the total area used by individual birds,
while accounting for the imperfect monitoring effort that is common to +iigonetry studies.
To calculate UDs, we used a kernel density estimator with a likelibased technique to
estimate the most appropriate smoothing parameter (Horne and Garton 2006). Utilization
distributions were calculated at the population level for spring through summer (March
August). We chose not to calculate utilization distributifmnseach individual because of
limitations in relocations per individual during the spring period. We defined the regional core
use area as the 50% contour (isopleth) from the UD and the tamge as the 95% contour.
4.3 Invertebrate Sampling
The sprayingf mosquito larvacide and adulticide is conducted as a public safety measure to

suppress the spread of West Nile Virus and varies in frequency among study sites depending on



the amount of standing watétesticide use may reduce available arthropoddiicks and
possibly result in lower brood survival in heavily sprayed arBastefore, we investigated the
effect of the frequency of spraying on invertebrate diversity and abundance within pheasant
habitat bydeploying invertebrate pitfall traps duringeghbsummes of 2013 and 2014t

Mandeville IslandGLWA, and Roosevelt Rancimvertebrates collectefdom pitfall traps were
classified toorder, dred, andveighed.The processing ofivertebrate samples ongoing and at

least one more field seasofisamplingis neededor comparisoracross study sites.

4.4 Pheasant Crowing Counts

Pheasant (rooster) crowing countsreinitiatedat Mandeville Islanaand GLWA during 2013,
andall four field sitesveresurveyedn 2014 Crowing countsare usefuto egimatepeaks in
breeding activityand can be used asealativeannual index tanonitortrends in breeding
populationgRice 2003) We are also evaluating the utility of using this survey data coupled with
demographic data tmorereliably estimate population growth rates using an integrated
population modelThese counts atgpically conductedn the spring (March May) as roosters
establish territorieéharems)rior tothe nesting seasomn observer conducted the counts on
pre-established routes just before sunegd drove for at leasivo km between sampling

stations to minimize duplication of crow countsdividual rooster crows/ere counted for two
minutes at eachtationalong the routeand visual detectiorsf roostersor hens were recorded in
the notesCrow counts were averaged across all stations and days each season for every site, so
one average was calculated per sarvey sations were equally spaced, but the distance
between stations varidmbtween sitesSeven stations were established at Mandeville Island,

YBWA and Roosevelt RancleLWA had 15 stations, with eight stations on the west side and



seven stations on the east side of the wildlife.&8aaveys were conducted on days with

minimal wind (<20 kphjnd no precipitation tminimize detectioninterference from weather

4.5 Estimating Adult Survival, Nest Survival, and Brood Survival
We employedhemaximum likelihood estimation (MLE) approach to estimate cumulative
survival probabilities for adults, sts and brooddVe estimated model parametérs all
analysesn program R(R Development Core Team, 2008&ing packagé RMar k6 ( Laake ¢
Rexstad 2008
We developed a monthly encounter history for agh#asantsising telemetry data that
included the date of capture, last date known to be alive, and fate (confirmed mortality or
censored). A censored bird is either still alive or its fate is unknown. We used these data to
calculate cumulativannualsurvival probabilities.
We alsoestimated cumulative akege nest survival probabilityver the 37day egg
laying and incubatiophaseNests weraot verified visuallyuntil the nest wadepredated or the
eggs hatched to minimizeestabandonmentAfter hens were found in the same location on two
consecutive observationse assumed they werenestingEach nest wa&8mes hen mc
per week until its fate was determined. A nes
ascertainedby visualas e s s ment of eggshell remains or obse
Nests were considered unsuccessful when the entire clutch failed to hatch. Failed nests were
scored as depredatedabandoned/Ne developed an encounter history of individual nests based
on the date each nest was found, ¢h&icked, and the fate determined
Following the completion of a successful nest, monitoredbroodrearingpheasants
once per weekevery seven day$dr 50 or moredays.During our observations, we took extra

precautionary approaches as to minimize disturbance to the brood, such as minimizing flushing



or brood brealup. A brood wasconsideredguccessful if at least one chisiarvived to50 days
posthatch During somesurweys we counted the number of surviving chicks in the brood
However, he accuracy of these coumsuncertairas it wasoften challengingo detectchicks in
dense coveiTo confirm unsuccessful broods and prevent false negativets an additional

seach for chicks was condted in subsequent dagsweeks On some occasionspnfirming

brood failurewas difficultbecause hens would run from the observer and flusloutitghicks.

Hence, some hens were monitored for more than 50 dagsfirm broodoss We reporéd
preliminary findings by estimating cumulative brood survival probabilities using the same
methods as was used to determine nest survival. We will conduct a more intensive investigation
of survival covariatewith additional data from swequent years of stud@ur preliminary

results include estimated survival probabilities f@r@ay interval and cumulative across the 50
day period.

4.6 Nest Site Vegetation

We closely followed USGS protocfdr measuring nesting microhabitatthe fidd (USGS

2014). Following nest success or failure, we recorded understory cover at the nest bowl using a
Jones coverboard (Jones 1968)e coverboard iplaced at 0, 45, and 90 degree anghsgtive

to the groundand is divided into 25quares1.25% 1X5). An observer counts the number of
visible squares on the board from 2 m awand he fraction ofvisible squars provides a

measure of visual obstructia that pointWe also measured vegetation composition cover at
seversubplots (20 x 50 cnglong three transeckso c at ed O2 5usingtoef each nes
Daubenmire metho(Daubenmire 1959Finally, we measurethe height ovegetation within

0.5 m of all subplots for each cover tyfeeg grass, forb, shrubPrientation of the first transect

wasrandomly assigned and the remaining transectsvere sequentially oriented at 20

10



intervals to the previous transect. Maeements were recorded at the nest bowl (@&ng atl0
and25 mdistancesrom the nestlongall threetransetlines.

To examine nessite microhabitat selection, defined as habitat use disproportionate to
availability (Manly and others, 2002), we compared meanstamtlard errorsf the vegetation
measurements at sites with nests to those at random locations. Toerirractailablesites we
generated random points throughout the study site and conducted thmisaohabitat
measurements at thoseations We evaluated evidence for medicaleselection by generating
two random points for eamest. One point was thin 250m of the nest (dependent random
DR) and the other point was within the boundaries of the study area (independent, ié&&)dom
The boundary of the study area was established using a minimum convex eygoated
from all telemetrylocations. This design haso advantages: 1) inferences can be made about
pheasanhabitat selection at the individual level by comparing the used locations to dependent
random locations, and 2) inferences can be made at the population level by cothgansen
point to the independent random point. The preliminary results were reported asineans (
Standard Errgrof vegetation characteristics for nest sites and random points. This study is
ongoing and preliminargesultsshould be interpreted with caorn. A robust modeling approach
wi || be employed after obtaining appropriate
4.7 Brood zrearing Vegetation
We completed microhabitat surveys at each brood location sgeeydays.Surveys were
conductedduringthe day at both used arahdom point locationg.o accurately relocate a site
where a brood was observed, the telemetry point aasded by GPS, and a description of the

area was recorded
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We conductedhe saméiabitat measurements for brood locatifldSGS2014) as was
conducted at nestslowever, vsual obstruction was measured with a Jones coverboald at
subplots along the three-25 transectsWe conducted vegetation measuremémtshe first
threebrood locations for each hém standardize data collection and minimize bias relative to
location accuracyHens with older broods-20 dayssometimes ran as the observer approached
making it difficult toobtainanaccurate locatioto conduct anicrohabitat surveyso
charactede habitat availability we carried out the same habitat measurem@&iRsaad IR
points.

4.8 Avian Predator Monitoring

We followed USGS predator survey protocol for common ra@emfus coraxhereafter ravens)
and raptor survey@JSGS2014) conductedetween midApril and lateAugust2014 We
conducted visual surveyasing binocularseind unaided eye$)r eachpheasanlocation (nest,
brood, generalirom a distance of approximately 6000 m Surveys were conducted over a 10
min period wherein all faudirectional quadrants around tharvey pointwerescannedor an
equal amount of timd=or each avian predator detectdw ime, bearing, and distané®m the
survey pant when first detecte(etermined witra rangefinder) was recorded, and aitlb were
classified to specie¥he sameurvey techniqueas carried out at random poifBR and IR)as

well.

5.0 Preliminary Results

5.1 Pheasant Space Use

During winterand springDecembeii April) 2013 2014 we captured andnarked60 females

with VHF (n=58) or GPS ( = 2) transmittergTable 1).In addition, one female wasptured

and outfitted with a VHF collar in November 2013 at GLWAd threenales wereaptured at
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Mandeville Island and outfitted with VHF (n=1) or GPS (n=2) transmitt®esmonitoredall 61
of theVHF and GPSmarkedfemalepheasarstvia groundtelemetry However, th&/HF
transmitters failediollowing release of the birds with GPS units and, thus, ground telemetry
using VHF equipment was limited for those two biadier July2014 Overall, we collected
1,360telemetry an®,549 GPS relocations throughout theld seasonKigure?2).

We calculated spring (MardhMay) andsummer (Juné August)utilization
distributions for VHFmarkedpheasarst Using VHFrelocations during springh(= 882) and
summer K =479 Figures 3 6), the core area of pheasaativity (50% UD)was10, 50, 165,
and 56ha at Mandevilldsland GLWA, RoosevelRanch andYBWA, regectively The
population level home range (95% U&)compassefl9, 442, 732, and 325 haspectivelyat
these sitegFigures7i 10). During summerpheasantshowed minimal movemeaivayfrom
their nesting siteMost hens stayed within a kilometer of their most recent nest attantpt
those with broodgended to move intoeighboringareas withrelativelymoreherbaceous
flowering coverdominated by forhsA few hens movedut of the study area bordetsring the
field season a6LWA, Roosevelt, andBWA . These hens moved much greater distances over
the course of the season compared to hens that stayed within thersagly a
5.2 Crowing Counts
Average rooster crow counts per statarMandeville Island werélin 2013 and6in 2014
Thehigh for crow caunts heard at a single statianMandevillewas 121in April 2013 andl46
in April 2014 The average crow count per statiofGAMWA was6 with ahighof 16in 2013 and
an average aftOwith ahigh of 40in 2014.Roosevelt Ranch had an average crow cou@6of
with ahighof 64in 2014.YBWA averaged.6 crow counts per station amad a high oft3in

2014.
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5.3 Pheasant Survival
Average monthly adtusurvival probabilityacross all study areasgs90.6% (95% CI,86.8-
93.4%) andcumulativeannualadult survival probabilityrom the 2014 field season (March
August)was30.5% (95% CI,18.2- 44.0%; Figurell). We recovered 2tharkedpheasant
mortalities during the springndsummer seassnAssumed caus®f death included depredation
by mammalianit = 11), avian(n = 4), and unknowipredatorgn = 14) The majority ofthe
remains were limited tpieces obone andeathers, whilenly a few were recoveresb an intact
carcassOne radiaransmitteiwasfound near a coyote den

Thefrequencyof adultmortalitiesvaried considerably between study areas depending on
thetotal number of birds trappeshd the length of time thabllars were deployedtthat site
(Table 1) The average monithadultsurvival prolability for Manceville Islandwas 86.0% (95%
Cl, 67.9- 94.7®%), and thecumulativeadult survival probabilityvas16.3%6 (95% CI,0.95-
51.9%; Figurel2A). The average monthlgdult survival probality for GLWA was 85.99%
(95% ClI, 75.86 92.300), and thecumulativeadult survival probabilityvas16.3% (95% CI,3.6
- 38.20; Figurel2B). The average monthly adult survival probability for RooseRalichwas
93.26 (95% C1,87.9- 96.3%), and thecumulativeadult survival probabilityvas43.246 (95%
Cl, 21.3- 63.8%; Figurel2C). The average monthly adult survival probability ¥BWA was
91.5% (95% CI, 81.2 93.%%), and thecumulativeadult survival probabilityvas34.6% (95%
Cl, 8.2- 64.6%; Figurel2D).
5.4 Nest Survival
We located 6@ests in 2014of which 35 were successful and f2ied (Figures 13/ 16).
Multiple re-nesting attempts were observétie wmulative average nest survival probability

across all study sitder the 37day egg Iging and incubation phase was 51.3% (95%33I17%
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- 66.8%; Figurel?). Of the 25ailed nests11 weredeprelated(assumed to be avian or
mammaliaf; three were plowed by farming equipmemio failed due to hen mortality; and nine
wereabandonedWVe performed a separate nest survival analysis ra&fteovingthe abandoned
nestdocatedat Roosevelt Ranch antBWA . None of the nests located at GLWA and
Mandeville Island were abandonddree nests wer@bandone@t Roosevelt Randfterfield
crews attemptetb install cameras at the nest. Teenainingabandonedests occurred after
femaleswveredetermined to ben a nesby field techniciangind wee foundto not have returned
duringthe sibsequentisit.

We had a total of three successful and one failed nest attempt at Mandevillensland
2014, and theumulatve nest survival probabilitwas53.7% (95% CI, 141 - 91.7%; Figure
18A). A total of 13 nests were located @LWA, of which 9 were successful and 4 failed, and
the cumulative survival probability was 54.1% (95% CI 1976.5% Figurel18B). At Roosevelt
Ranch, 2%ests were locatedf which 16 were successful and 13 fail€dmulative average
nest survival at Roosevelt Ranch vi&@s3/6 (95% ClI, 304 - 78.6%; Figure18C) with abandoned
nesty(n = 7) removed and was 8.5% (95% Q, 17.6- 55.7%) with abandonment includetVe
alsolocated 14 nests atiBWA in 2014, of which seven were successful and seven failed. When
nests that failed due tbandonment atBWA (n = 2) were included, theucnulative average
nest survival probabilitgropped from 8.0% (95% CI,7.6 - 64.0%; Figurel8D) to 23.6% (95%
Cl, 4.97 50.5%).
5.5 Nest Habitat Selection
Preliminaryresultssuggesthat average percelitter was greater atest sitg, particularly at the
nest center, than 8IR andIR locations however, results were not significant at the 10 and 25

m spatial scales between used and IR pdkitpire19). Residual cover was significantly greater
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at nests compared to IR locations at all scales (Fit@)rd’ercent cover foperennialgrasses
wasalsogreater ahest siteshan atDR andIR locations however, percent cover did not differ
much anong the 0, 10, and 28 spatial scales (Figu&9). In addition, residual cover height and
perennial grass height wegeeater at the nestompared t®R and IRlocations (Figur@1).
Converselypercent cover ainnual forls and bare ground were lowatthe nest center
compared tdR random locations at all spatial sca{Eggure22). Perennial forb cover at nest
sites was slightly lowelhan at IR points, but these results were not signifi¢zercent

horizontal cover (0° and 45° angles)dvertical cover (90° anglayeresignificantlygreaterat
used compared toothDR andIR locations (Figure3).

Preliminary esults also suggest thalteasantare choosing nest sites with a greater
proportion ofgrasses (primarily perennial grasses) compared to (Bipgre 24. In addition,
combinedforb (perennial and annual) cover is significantly lower at used&hgoints
compared tdR points, which suggests that hens are selecting other types of cover in lieu of
available forb cover for nesting sitéagure24).

5.6 Brood Survival

We monitored 31 broodsetween the four field sités 2014, of which 18veresucce s f ul ( O1
chick survivel to 50days poshatch) and 13ailed (Table 2) The #day interval lbood survival
probability was93.5% (95% CI,89.1% - 96.24), and the cumulative average survival probability

for the 50day brood rearing pericacross all study sitegas61.%6 (95% G, 43.7%- 75.7%;

Figure25). Many of the unsuccessful broods were caitfirmedas failed until at least 50 days
posthatch because of the difficulty observingchicks Hens with broods tended to run away

from the observer and leave their brood behind or would flush a short distance before returning to

her chicks. Hence, we had to assume a brood was still present until no chicks were found for at
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least two weeks. We al$mad difficulty counting chicksintil theywerecapable of flightand
could be flushedsochicks were rarelgeen before 20 days of ag&ccasionally, \& were able to
hear chicks callingfter the hen had moved away or flushed.

Overall, brood success vad between sites but was relatively high compared to nest
successThe cumulative average survival probability for the three broods tracked at Mandeville
Island was 34.9%05% A, 1.4- 77.%%; Figure26A). We tracked nine broods @&_WA, of
which five were successful, and the cumulative survival probability was 57.0% (9522 G},
81.2% Figure 2@). Roosevelt Ranch had six succesbfdods six failed broods, and the
cumulative survival probability was 59.3% (95 B1,.3- 79.2%; Figure 2€). Lastly,seven
broods were tracked &BWA, of whichsix were successful, and the cumulative survival
probability was 85.7% (95% C43.71 75.7%; Figure 2®).

Several pheasants at Roosevelt Ranch that nestddrie creeping wild rye field at the
west end of th property subsequently moved into the adjacent fallowed rice fields when their
nests hatched:hearea utilized by broodsverecharacterized bgerennial and annual forb
cover, and these areas were usually near a canal or inundated wexttenut. utilizedareas
within close proximity to their nestand only a few broods traveled more tloae kmfrom the
nest
5.7 Brood -rearing Habitat Selection
Preliminary resulténdicatethat broodrearingpheasarst useal a significantlygreater percent of
horizontal and verticalegetativecoverat useccompared tdR locations whichsuggestshat
pheasargmayrely ondensevegetativecover for concealmergEigure27). Mean perenniaand
annualforb coverwasalsogreatest at used locations compareBRandIR pointsat all spatial

scalesexcluding annual forb cover at the 0 m s¢&igure28). Areas with greater forb cover
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may offer more foraging opportunities for chicks and coptdvidecover for brood con@ment.
In contrast perennial and annugtass cover waslightly lower at used pointsompared t®R
and IRpoints butthese results wermot significant(Figure29). Although aanual grassover
madeup a large portion of the availalijeasscover, the small difference between the used and
random points indicates that pheasanés/not select annual grass cover over other available
cover types

Perennial and annual forb height was significantly greater at used locations compared to
DR andIR locations howeveronly annual grass height btood locationsveregreater thamt
IR points across all scaléBSigures 30 & 31). Hence, hens may be selecting talierizontal
cover when rearing broods, and areas with matesfmay provide more horiztal coveron
average than areas dominated by grassesever,most brood habitat surveys were done later
in the seasomeaninghat taller forb cover could be an artifact of the potential for forbs to grow
taller than grasses as the season progrdssgsneralagreater proportion of forbs were
observedt brood locatiogin comparisorto the proportion of forls observed at nest locations.
Average percent residual covadlitter were greater at usgmbintscompared to both DR and IR
locations conwersely,bare groundvas avoidedt brood locationgFigure32).
5.8 Raven and Raptor Surveys
We conducted a total @0raptor and raven sweys during Marcfli August 2014acrossall
four field sites Raptors and/or ravens were detecte8Gf of these survey®4.6%), andwe
recorded 236%aptorand168raven detectiongroughout the study perioRaptor species
included Reeailed hawk(Buteo jamaicensjs = 207), Ferruginoushawk Buteoregalis n = 2),
Turkey vulture Cathartes auran = 1884) Northern harrierircus cyaneus = 48),

Swai ns o nButeo stvansokin =(96), White-tailed kite(Elanus leucurusn = 11), and
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unidentified raptorgn = 114). Raptor species identified only once includeAmerican kestrel
(Falco sparveriuy Golden eagleAquila chrysaetos Bald eaglgHaliaeetus leucocephalys
Great horned owlRubo virginianu, Osprey Pandion haliaetus Redshoulderechawk Buteo
lineatug, andperegrinefalcon Falco peregrinug Other avian specietetectedncluded
American crow(Corvus brachyrhynchgs = 10), unidentifiedbird speciegn = 263), and21

surveys detectedo birds.
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8.0 Tables

Tablel. The number and sepl#asantsufitted with VHF and GPS transmitters

during therinter (DecembefFebruary) arspringMarch Aprij2 0 1 3 itrappiig4

seasonf theSacramento Valley and the Sacraanimaquin River Qeélta One

hen was outfitted with a VHF transmitter in November 2013 at GLWA, and is not included
in the totals for birds captured in the winter and spring.

Winter Spring
VHF GPS VHF GPS
Mandeville F 2 0 7 0
M 0 0 1 2
GLWA F 16 0 0 0
M 0 0 0 0
Roosevelt F 22 2 0 0
M 0 0 0 0
YBWA F 9 0 2 0
M 0 0 0 0
Total F 49 2 9 0
M 0 0 1 2
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Table2. The numbef successful and failed broods by site during the 2014 field season in the
Sacramento Valley and the SacraSsmiwaquin River D&ltA

Successful Failed
Mandeville 1 2
GLWA 5 4
Roosevelt 6 6
YBWA 6 1
Total 18 13

24
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Month

Figure2. Number ofHFRelocations by month (Marshgugtin heSacramento Valley and the
Sacrament®an Joaquin River D&lta, 2014
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Figure3. Nest, brood, and general telemetry relatalansieville Island, 2014
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